FEDERAL AVIATION AGENCY
Washington 25, D. C.

TECHMWCAL STANDARD ORDER
Regulatiivwes of the Administrator
Part 514

Subject: AIRBORNE STATIC (*DC TO DC”) ELECTRICAL POWER TSO-C?I
CONNERTER (FOR AIR CAXRRIER ZifCHAFT)

Technical Standard Ordes8 for Aircraft Materiaks,

i

Part 514 contains minimum perfommanoe
standards and specificstions of msterisls, parta,
proesses, and appliances used in sircraft and
implements the protiimng of wettinns 8.18,
#2.31,4b.18, 6.18 and 7.18 of the Civil Air Rag-
ulations. The mpgidét@n us83 the Technical
Standard Order 8ystemn which, in brief, pro-
vides for FA®-industny cboperation in the
development of performance stemtisis snd
speatiffications which are adopted by the Admim-
israttor as Technica Standard Orders, and &
form of self-regulation by industry in demon-
strating vempliance with these orders.

Part 514 consists of two subparts. Subpart
A contains the general reguikenmnts spplics-
ble to all Technical Standard Orders These
proriisions are summarized below for the bon-
venient referamee of the public. Subpart B
contains the technical standards and spevifios-
tions to which & particular preduet must con-
form, and each Technica Standard Qndgr ie
set forth in the appropriate section of Sub-
part B. The subject Technical Stamdhfrd
Order is printed below. AXY TECHXNICAL
STAKDARD ORDER MAY BE OB-
TAIKED BY SEXDIXG A’ REQUEST TO
FAA, WASHRNCGTON 25, DC.

Subpurt AGGBNERAL
This subpart previtis, in part, that & nuemw-
factuxer Of an sircraft materiall, pirt, prweess,
or appliance for which standards sre esib
lished in*Subpett B, prior to its distribution
for uge on & civil sircraft of the Qatad States,
shall furnish a written stéfiement of conformn-

Parts, Processs, and Applisnces

g L

anre esrtifying that the materisl, part, provess,
or sppliance meets the applicable performuss
standards establigted] in this patt. The dété-
ment Of conformunos must be Gigned by 8 pext
son duly sutlorizéd by the sanifucturer, and
furnished to the Chief, Engjneeriitg and Mim-
ofadturing Dirision, Bureau of Flight Stand-
ards, Federsl Aviation Agency, WasHingtm
2%, D.C.

Subpart A also requires apptBpriste mark-
ing of materials, parts, proceses, and appli-
fmees a6 followd :

@) Name und addmess of the manufae-
turer responsible for conpliamee,

(8) Equipneait nime, or type or model
desigrattion,

(¢) Weight to the neamest pound end fgae-
tion tinreaf,
(d) Serid number and/or date of mmmws
fucture, and
(e) Applicable Techuika! Standatel Ordet
* (TSO) number.

In addition, Subpsst A provides that no
deviation #1 be granted from the perform-
ance standards estisblskled in Subpart B, and
that the Administrator may take Spprupridte
action in the event of nomsenphikae with
Part 534.

Subpart B
swun Aubome statie (VDT to
elersieal power eonvknier (for ale
airoraft)-TSOLYT4+-(0) Appliiabaity — (1)
Minimum performance Stendiivds. Bfinimpm
performance standards sre hereby established
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for airborne static (*DC to DC") electrical '

power eonverter equipment which is to be used
on civil ‘arcraft of the Tkibed States engaged
in air carrier operations. Kem models of such
equipment manufactured for use on cwd air
carrier aircraft on or after June 15,19&l, shall
meet the standards set forth in FAA Standard,
“Lirborme Static (‘DX to DC’) Electrical
Power Converter (For Air Carrier Aircraft)”
dated Mprill 15, 1961, and Radio Technical
Commission for Aernautics Paper 100&4/
DO-@ as amended by Paper 256A38/EC3865
dated November 13, 19967 Manufacturers of
such equipment shall also comply with the
requirements of paragraphs (b), (c), and (d)
for accept ante of their equipment under this
Sect jon.

(b) FaSti@. In addition to the marking
specified in Subpart 4, equipment which has
been designed to operate dyer the environ-
mental conditions outlined in Procedure A of
RIAA Paper We/AHeRd, as amended shall
be marked as Category A equipment. Equip-
ment wiich has bedn designed to operate over
the environment a eondit ions outlined in Pro-
cedure B of this same paper shall be marked as
Cstegory B equipment.

(e) Puste reguhwediesicts. (1) The manu-
facturer shall maintain a current file of com-
plete design data.

(2) The manufacturer shall maintain a cur-
rent file of complete data describing the in-

} Copier of RRKCA Paper BOB-X DO-80 may be obtained
from tbe RTCA Seoreteriste, ROGR 3072. T-S Building, 16th
& Comtituionm Arenus. XX, Wsashingiom 25, D.C, for 20¢
per copy

spection and test procedures ‘applicable to his
product. (See paragraph (d) of this section.)

(3) Six copies each, except where noted, of
the folloWing shall be furnished to the Chief,
Engineering and Manufacturing Ditision,
Burean of Flight Standards, Federal Aviation
Agency, Washingtcn 25, D.C.

(1) Manufacturer's operating instructions
and equipment limit at ions.

(ii) Instalation procedures with applicable
schematic drawings. wiring diagrams, and
specifisitivles. L\icate kdly limitations, re-
strictions, or other conditions pertinent to
installation.

(iii) One eopy of the menufecturer’s test

(@) Quality contv@i. Airborne static (*DC
to DC”) electrica pokyer converter equipment
shall be produced under a quality control sys-
tem, established by the manufacturer, which
will assure that each equipment is in confotim-
ity with the reqiimments of this section and
is in a condition for safe operation. This
system shall be described in the data required
under paragraph (¢) (2) of this section. A
representatiize of the Administrator shall be
permitted to make such inspections and tests

at the manufacturer’s facility as may be neces- .

sary to determine compliance with the require-
ments of this section.

(e) Prrivessly approved eplifpnzent. Air-
borne static (“DC to DC”) electrical power
converter equipment sgpeved prior to June 15,
1961, may continue to be manufactured under
the provisions of its original sppaivall.

(f) Effective dafe. June 15, 1961.



FAA SIANDARD . . .

AIRBORNE STANIC (“DC TO DC”) ELECTRICAL POWER CONVERTER

INTRODUCTION .

This paper sets forth the minimum perform-
ance standards for sirbomme ststic (“DC to
DC”) dedtriad power converter equipment
when used as a part of £ medgktan or Gom-
miinication system.

Compliance with these standards is reguired
&s 8 means of assuring that the equipment will
satisfactorily perform its intended funétion

under all cohditions normally exvanntered in
routine seronsutical operations.

Inasmuch ma the nreasured villwe of radio
equipment performsnet charaxfei='S jply be
a function of the méthod of meastrement,
standerd test conditions and methods of test
are sho recomumended in this paper.

MINIMUM PERFORMANCE STANDARDS
AIRBORNE STATIC (“DC TO DC") ELECTRICAL POWER CONVERTER

1.0 GENERAL STANDARDS

L1 Ratingso f Companents

The equipment shall not incorporate im its
design eny component of such feting that,
when the equipment is operated throughout
the range of the specified enfironmentall test,
the sttings established by the manufacturer of
the component is esceeded.

1.2 Effect3 of Test

The design of the equipment shal be such
that the application of the gpififeed test pm-
duces no discernablle condition which would
be detrimental to the telisbility of equipment
manufactured in accordance with such design.

20 MIKIMUM PERFORMANCE STAND-
ARDS UNDER STAKDARD TEST
CONDITIONS

The test procedures applicable to a deigr-
minatiion of the perffamiancess of the airborne
atat ic (“DC to DC") electrica power converter
guijyment eme set forth in Appendix @AR of
this paper.

2] Nominad Output Voltage and Current

The nominal output woltage end current
shall n@t be less than that specified by the
menuffactuets ratings. Further, the equip-
ment shall Bé capable of delirvering at least

10% inare output power than the mandfee-
turerss specified rating for & period of two (2)
hours

22 Regulation

Regulation under standard conditions &hdll
not exceed 12%. For the purpose of this
standard, regdatiion is defined 8§:
% Rog= (om0 s

gﬁm 3 Ioc'd)) Tt ) X (1005

23 Ripple

Ripple in the output DC.roltage at mmxi-
mum rated output load shall not exceed K§%
of the output voltage when shunted by a 2 mfd
capacitor and the ripple on the DC input leads
is equa to 2 volts pesk to peak at & frequency
of 400 eps. For equipment designed for op-
eration on 13.75 valts DC, the fiiptle em the
input leads need not exceed 1 volt peak to pesk.

24 Ow=r \/oltage

There shall be no permanenit damage to my
of the swlid Sk devices (transistors) or the

components when the power converter is deliv-
ering full Fated output power snd is sabjected
to the following over voltage conditioms:
(@) The input DC ¥eltage is increased 10
% sbove the stewdiagd operating voltage
for a duratiom of not less than fire minutes.




25 Short Circuit Condittons

There shall be no degradation of the power
converter or its components as 8 result of 8
sustained short circuit applied separately to
each output of & multiple output power con-
verter, or smultaneoudly to all DC outputs for
8 period of not less than one minute. Within
five minutes after remewull of the short circuit
condition, the equipment shill be capable of
cant inuous operation At the manufacturer’s
mted output load for & period of eight hours
without degtiadat ion of performance.

26 Emigidon of Radio Frequency Enetgg

The emi&sam of ndio frequency energy at
discreet frequenvies wifhiyl the range of 90 kc
to 1 %@ Mc shall not exeeed 200 microvolts
between ww crtble terminal to poimd.

Xote: 1t is recognized that the riidio frequency
emirsioms hriving R level consideriibly less than
the mkixirum pemitbeel hg the above standard
we citpidhlie of intenfebtimE with the agsritiion of
other elertmomic equijpmeent in am @i rerxft instl:
IRtion. It is siso rexpoied thitk the method of
reducimg the level of emission of radio fre-
gmeiecey energy to mivdn lower €R1UGR are Known.
However, at the present state of the art, lerpe
Rl expevsive filters gre often required in ad-
dition to the exercise of eare in the mechanical
and elemtridAl design of equipment. The end
rewlt is often k compromise between whnt is
desired and eost.

In Cew of the mkawve, the emission standards
were set at n level w-hich can be met by the
exercise of rewsannfiiie care in design and yet
effect tlle reduction in the present ovemlll inter-
ference problem. Lower emission levels 8tp
desirable and it is, therefore, recommended that
the, equipment manufuctuners make a deter-
mimed effort to mellice the level of emission
from electronic equipment to the lowest paran-
tiodble vilue Mo that specified sbore.

27 Dielectric Strenpth

The eguipment shall withstand without evi-
dence of damage the spplicat ion of a sinusoidal
voltage betwen eich transformer output wind-
ing snd frame for 8 period of fiye seconds.
The RMS value of the sinusoidal voltage ap-
plied shall be either five times the maximum
Operstimg volihge existing A€ROSS that winding
during operatian when delivering full rated
out put, or 500 volts, whidkenver is greater.

- e S

During the spplipaitdom of this test, all dib&es,

transistors, and capacitors may be discom- |

netted.

3.0 MINIMUM PERFORMANCE STAND-
ARDS UNDER ENVIRONMENTAL
TEST CONDITIONS -

The test proesiures applicable to a deter-
minition of the perfsrmnme of radio equip-
ment under environmental test conditions sre
set forth in RTCA Paper 16B44/3X0660, YEn-
vironment il Test Praedakes-AAitorme Badio
Equipment,” and amendment Paper 25&-58/
E€38% dated November 13,19B8. This paper
outlines envivomeetiRil test praedites for
equipment desiphed to operate under three
environment ! test candit ions & specified
therein under Procedures A, R, and C. Only
Wrborne stntic (“WC to DC") &etntical power
eawerter equipment which meets the operating
requirements outlined under Procedure A or
Prowflure 1B of this paper, & amended, is ap-
pl iegblle under this st andard.

The npgllonilde elect riedl test procedures ure
set forth in Appendix ttX* of this stiditiand.

3.1 Low Temperature Ted

Wilell the equipment is subjected to the low
tegeentune test sond, with primary power
volt age W less than standard test volt age
fpplied, the following requirements shall be
met :

(8) The output vdlege shall not vary
more thmil M2\66E from’ that obt nined at
st indnrd test conditions.

(b) The requirements of perggngih 2.3
shalll be met.

32 Altitude Teat

When the equipment is subjected to the alti-
tude test, the refaivenents of paragmphs 2.1,
2.2, and 2.3 shall be met.

33 Humillity Tes
After subject ion to humidity and within
fifteen (15) minutes from the time primary

power is applied, the regiivements of 2.1, 2.2,
and 2.3 shall be met.

34 High Tempemntture Ted

When the equipment is subjected to the high
temperature test and with primary power volt-
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APPENDIX A

TEST PROCEDURES
AIRBORNE STATIC (“DC TO DC”) ELECTRICAL POWER CONVERTER

A. Power |nput Voltage Unless otherwise
specified, al tests shall be conducted with the
power input voltage adjusted to the design
voltage within 22%. The input voltage shall
be measured at the power converter input ter-
minals.

Note: Desitgn valkage in use as of the date of this
report are 13.75 VDC and 21.5 VDC and defined
as standard condition.

B. Adjustment of Equipment. The equip-
ment under test shall be properly adjusted in
accordance wit i the manufacturer’s recom-
mended practices prior to the application of
the speciffied tests.

C. Test Equipment Precautions. Due
precautions shall be taken during the conduct
of these tests to preFent the introduction of
errors resulting from the improper connection
of voltmeters, oscilloscopes and other test in-
struments across the input and output imped-
ances of the equipment under test.

D. Ambient Conditions. Unless otherwise
specified, al tests shall be conducted under
conditions of ambient tym temperature, pres-
sure and humidity. Howevet, the roam tem-
perasture shall not be lower than 10" C.

E. Warm-up Period. Unless cthekize
spewvified, all tests shall be conducted after a
warm-up period of not less than fifteen (15)
minute+.

F. Connected Loads. Unless ot hesae
specified, al tests shall be performed with the
equipment connected to loads having the im-
pedance vaue for which it is designed.

TEST PROCEDURES

The test procedure set forth below are satis-
factory for use in determining the perform-
ance of airborne static (*DC to DC™) electrical
power converter equipment. Test prxuceduies
which provide equivalent information may
also be used.

T-1 Power Output :

EQumisfamr REHR&ED

Voltmeees~Weston Model 931 or équiixa-
lent.

H2noneitz7-¥Weeston Model 931 or equiva-
lent.

MEASUREMENT PROCEDURE

Connect the power converter to the appro-
priate input power source with the ammeter
in series with the output and the voltmeter
connected across the output. The manu-
facturer's specified load shall be connected
across the output(s). The output load im-
pedance should be adjusted to the manufac-
turer’s specified rating.

Determine that the nominal output volt-
age and current is at least that specified by
the manuffeicturer and that the equipment is
capable of delicering at least 10% more out-
put power than the manuffaciturers specified
rating for a period of two (2) hours.

T-2 Regulation

Equrmaznt FGHRED

Y oltmete—asvon Model 931 or equiva
lent.

AmmetervwiWeston Model 831 or equiva
lent.

ManasvrExstxT PROTEDDRE

Connect the power converter to the appro-
priate input power source with the ammeter
in series with the output and the voltmeter
connected the output. The manufac-
turer’s rated load should be connected across
the output(s).

Vay the load impedance from maximgsn
rated load to 20% of maximum rated load
and note the output voltage(s) a these two
load settings. Calculate the percent regu-
lation using the formula specified in para-
graph 22.

I
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T3 Ripple

Equrrunyn Fairntd

Heshitt Packard Oscillosvope Modiel IESDA
or eyirallent.
MristrREMENT PrOCEDURE

Connect the power converter to the appro-
priate input power souvce with the power
tomrerter delivering maximum rated lord.
Also conmegt a two (2) microfersd am&r
of the proper DC working voltxge saposa the
butput under tét.

Using the oscilloscope as a peak to peak
voltage indicating device, measure the ripple
on the output power &mme snd all output
voltage(s) when ripple on the DC input
leads is emadl to 2 volts pesk to pesk st 8
frequency of 400 eps or 1 volt pesk to peak,
whicherer is applicable.

T-4 Overvditige

Egumarext REQEQRD
Perkins Power Supply Model MR 104G
30k or equivalent.

MesssrenreNT Procamre

(8 Connect the equipment to the Perkins
Blodel MR 104DRDA power supply with the
equipment delivering full rated output
power. Increase the output voltage from
the Model MR 1840-B0A power supply to
50% greater than the input voltage for
which the equipment is designed for a dura-
tion of five (5) minutes.

(6) Following this, determine that the
out put volt age and current is the same ss
that prior to the application of the overvolt-

age.

T<4¢ Short Circuit Condititres

EQribsbistr REQTRRD

PaleecanyFRaixoon Model 931 or eptiira-
lent.

Aporeter~Vastion Madidl 931 o1 eguiva-
lent.

MEASTREMENT PROCEDURE

With the power converter conmiied to
the appropriate input power sourve and the
equipment delivering full Feted output
power, ‘apply a sustaingd short ekt Sepa-

tetely to each output of nmniltiiple output
power convérters O r fimultuneously to all

DC dutputs for a period of not lesy tham
one (1) minutia
Followmg thi, deteaninis that the equifs

ment is capable of dedivering the nmrmfél :
tnrei&r&adaﬁtput power for e pna'ad of st.

lesat cight (8) homws.

This test shalll be eonducted sifter the omes-
voltage test Spexifical in T-4, Overmilagy:, ia
completash

T-6 Emimdion of Radio ﬂmmemy Energy

BQuenaestr ReQuuned

lows: .
Stodded M odels NMA20B, NM&SA,
NM+10X, and NM-50A or equivaleait.

MexsiemeNT ProcEiDER

Connect the power converter to the 8pprnis
priste input power sounce with the equip-
ment delivering full rated output power.
The input power lesds ghall be from 10 to 12
feet in length, normally termimitsi and
cabled, and shall not be enclosed ia conduit.

With the noise meter, measute the rf volt-
age developed between groumd and each of
the primary input and power output leads,
tuning the noise meter throughout the renge
of frequencies from 90 kc to 1500 Mc.

T-7 Dielectric Strength

EQUiPXEXT REQUikED

Variable AC power soure.
MEASREASEVT PROCEDONE

(cc) Apply sn a-C voltage, at the frequshicy
tised in normal operation, bétween 8a8h
transformer output winding snd frame for
a period of five (6) swomis, The RMS
value of the sinusoidal voltage applied shall
be either five (6) times the nmiimum oper-
sting voltage exikiing that winding
during operation when delivering full ratéd
output, or 500 volts, whichever is grestes.

(8) Following this, determine that the
output voltage and cumrent under full Joad
eonditions is the same as that prior to the
application of the tests.

X-1081

Noi se &md Field Strength Meters as fob






PAA Standard
PAR 37.477

ERRATA |

FEDERAL AVIATION AGENCY’
Washaington 25, D. C.

TECHIVICAL STAXDARD ORDER
Regulations of the Administrator
Part 514

Subject: AIRBORNE STATIC (“DC TO DC”) ELECTRICAL POWER T50€D71
CONVERTER (FOR AIR CARRIER ATRCMPT)

The date of the FAA Standard, which 18 & part of the subjeet
TS0, was inadvertently om tted. The dateApril 15, 1961, shwuld
be inserted in the upper tight hand cor ner of the FM St andard.

TA24P






